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Thla m VMtlon provld5£ „ lnnauWe atnictjre _ ln , 3emou5 

to riuida UP of 3 . J>3rpoMd pllea of ribscrl ^' frtric 

or the lik..*Mch eah „e r.adUy r.hrleated i„ larse iUmnm 

3 *"i;?r?°»>, "o in lone length.. 
■ ( , h « ,n ^«> Provide, . .othod of =uch fa 

1 *^?mmS > *'*' -=-P«'« -rln g under heet ond prea ,_ 

l ": 1 : e °^^' lt °- """" — .»iv. Ungtho of an 

aaa.,bl y b, a plurality or euperpoaed pUes of 

the «r. Pp .d .reund one another .1th 
atoned a 5 »e,61 y l„cludln G Inside the Innemoat aly 

a .eternal .hlch will prevent the oppoaed aurfacea of thia ply' 
fror. bonding -together. 

The resulting product is f lat and ha3 the external 
of a conveyor belt hut i\ \~ - , 

- wa / extending throughout 

its length. By clamping its =nd 3 and fitting an entry valv^ - e " 
"belt" can be inflated to for. a bolster, filled with i iauld ' as 
c ^nk, or by naking suitable coupling connections to the ends 
instead of clamping, the nocture be employed as a hose. 

^ «:»e cases it is convenient to provide the assembly ,1th 

> -be or ^ber, polyvinyl chloride or other suitable thermoolastic 
-..rial devoid pf fabric as th, innermost 'ply, in which ^ 

U.c ^..;,icn-proventin S material -may be provided £s a coatin „ on 
'nt-rior or this tube. iho R J**i y nay iaclu(Je J 

" rU;ii0n raal8Wnc C0V * r ' **** «y be of the same material • 
Ww inner tube* 

:n, constituent plies are preferably of v;oven fabric contain- 
" •' iVnUl0UC y;,r "» 3,:C -' for ^-Plo as nylon or ierylene 

: l ' rada > tfrts) ' ^^rizea with nst,,al or synthetic 

••'iu»-r. The fabric ,lios ~ a y hovev«- k« < 

• •ay, no..eve. , be i. .... ..c jnated by other 

whxch will cu,, and bond together in the press, such for 

> ■ l« « polyvinyl chloride, 'a mixture oi polyvinyl chl ride 

i5 rii nSbb ° r and or - hjr sui "W« thermoplastic materials. The 
— no* not, however, n,cc-sorily be of woven fabric. Thus 
••/ ^y, in suitable ca..,, insist of filmu o. r.ylor. or torvV-c 
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of latcx-i predated nen-::ov*r, . Voric or :f paper impregnated 
'with a thenaoplaotic muter; j.i , jr r.sir:. 

Inflatable 'belts' ;. ac Jcccribcd -'cove -a/ be utilized 
-i inflatable bolsters, c.;;. 3C inches in uin.r.eter and 12C feet 
in length, for - je in aup'ortinc the roof in a coiliury, as 
:>i!lov. tanks for thu ti\.:— crt of liquid in bjii; or. roaa vehicles, 
a.: floiti.ng booir.w for -oc in Arbours to v. event the sprocd of 
flo;\tlr. t ; oil from oil loading installations ani as ho3es manufac- 
tured in lon^; lengths fen c.::crcency supplies of water or fuel oil. 
They r.ay alio be used, when inflated, as docksidc fenders, weighted 
at ar.e end, floating in an upright position a;;^inst the dock all 
and anchored thereto by chains. 

f f desired che hose ./.ay be provided with a double or multiple 
internal passage way by liyinr; an internal ply or plies of 
rjbb.:ri=wJ fabric across the interior of the innermost folded 
ly v.ith uhcsion-.urcvontinr material between the opposite -urfsce., 
of una Internal ply or . li - and the surface- of the innermost ply. 
-ac/. innor.-jost ply will then form v:hen the hoso iu inflated an 
internal longitudinal b-ihh.v.d which will operate to pre-.ent sur^e 
of contained liquid when ..no h oe is usee as a pillow tarn:, or to 
provide separated passe:.; j ways for the containment and conveyance 
of different fluids when / - ho.e or boor.. 

In the case of a pili.ow ,ank the bulkheads are lightly per- 
forated to equalise distribution of liquid into the various co=> 
p-rtr/.ents. In a hose of .uluipl bore they not perforated.- 
.he process of manuf act.i/e is continuous and there is no 
restriction, except for t.ansyorw difficulties, on tho length of 
; - c ;vhich can bo Produced in onu pi -co. In this respect the houe 
is produced exactly as a conveyor belt is ...ade, in that a built 
-p carcase is assembled in a fi;" state and fed into a press and 
/.Icsnized lensth by length successively with overlaps, and coiled 
-p air. after vulcanization. 

The hose can accord. .;jly bs manufactured in lengths of up to 



1000 ft. and its dia.eter is restricted only by the width of the 
press available, oince the hose, although of larger dimeter, is 
produced in a flat state, it is, lik . a fire hc3e> c _ ^ ^ 
in fact, it coils exactly as if lz were an ordinary conveyor belt. 
T::e resulting coil is stable and compact and can easily be 
transported and handled. The hose will run off the coil freely 
in the. flat condition and only beco,es round in section when inter- 
nai pressure is applied. On emptying, or upon deflation, the hose 
returns to the fiat state and can be reidilv coiled again. Other 
rubber hoses of large diameter which have been built on ma,drels 
.re intrinsically ro,nd and do not coil satisfactorily so that they 
can only oe handled in extremely limited lengths. 

The adhesion-preventing material may be constituted by a powder- 

lir,Uid 0r nel - like »<* example a, ground mica, 

whiting, talc, starch, clay, an Pulsion of wax with or without a 
silicone, culphonoted castor oil, a mixture of sulphonated fatty 
-"Id, a polyethylene glycol, Glycerine, or methyl cellulose or 
Polyvinyl alcohol in -el or paste form. Methyl ce.iulose and 
:-o. /vinyl alcohol leave a film within the cured assembly which is 
-oluble in water and car. subsequently be washed out of the structure. 

Alternatively, chi adhesion-prev*ntin S material may be in sheet 
: — nr.c constituted, for ,>r S :- P le, by a sheet of metal, vulcanized 
, ;-.ed rubber hydrochloride, or polyvinyl chloride or other 
vinyl polymer. I n chia ea C4 the sheet also acts as a former, -.."hen 
cch a fencer is used, it iu in mo„t cases desirable to provide a 
,urtin G a^ent between the former and the innermost ply in order , 0 
prevent the innermost oly .r.m .ticking to the former. Preferably 
-ho parting agent is provided as a coating on the internal surfaces 
of the innermost ply in order to prevent them from .ticking together 
c-ring handling and advance of the ^perposed plies to the press, 
•'reparations of chalk, talc or zinc stearate powder or combinations 
of t,.esc would normally be uscu as surface coatings for the rubber 
innermost ply. It is also politic to coat a metal fon,er with wax, 
~ a silicone rroise release . vr .t, or to coat the formor w.i;.,. n 
-oat resisting inert vami... ;.. y5r to prevent adh,s:,n of trc ruv 
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^ -r.c r 



30 



« » <ori„ e „i,... lsitl «. :he lBm ^ ^ ^ 

s^U-one roam, a „ d . , a?araMon3 of ? ,: y - i otr a -f ! JO r-et, y u-, 

~ r ^ • If i. of v ul cen,,eb Mtu « or 

agnatic ,.,,ence 0 f , coaUng of ^ op on 

" rii " °'' ih ° ir "" r * «U be .efficient to pre- 

vent adhesion, l- c . . „. . 

w... c,._ o. the former bein- B .i:o of a 

teapcratuM rcaistrr.: , inert material such as a - 1 , 

uw a5 no oart- 

ing agent will be n-ccssary. 

The ^er, when of ricid nay have ^ 

3*rv« to eliminate the production of sharp creases at 
o: tno innonzost ? ly when the assembly is cured in the 
,-= former nay conveniently be a metal plate having a 

wic.-cne.is or the order oi 

_ „ i„na,a U . 3tnictur . or conslderabu 

t..c .onaer „ u fcc , h0 „ „ d „ lthdraun 
lltS,Wlit;tlMte '«. I- the caae, oowever. or " 

™ —a. for ua . „ pUlow taidts or splu 

""^ '' 0r «• ful1 of the ^ and be 

."."I V' : " ; ' a "°' ;Wy - r - f ""i W t« withdraw, fonoer 

"IT l0n£Ujdi ^ 1 "- »• «W My be o la -e„^ea 

■ ™ doae ccnc.ct wlth th0 ioteroaX ' odgoa of the by ' 

-.on It „a y easili , bj Kithdrawn< 

*« fonaer i. of rubber or other eiaatio »ateri al lt 
-r con:.in eabebaeb ^Uuain* yarns 3C that 1( ^ 
-=e., ya under ?r . a5u „ to Muidin£ ^ ^ ^ 

« «. aaae^e a,o „ 3verthaleS3 be ^ „ ^ 

:::;::;;; ver 3 — i < — - 

The invention „ iU « be further e« ?1 aineo »Uh referent. - 
~ U- blaer^tu drawi „ gai x . whlch; _ 

^ «M la a tran.vcrae section throu s h an InfUtablo atroc- 
-ro otie in eceorcWo with the Invention. 

.. :. le :\ U * d ' aCr " illu "~»n e the febrlcation of the 

- - - ' — • - o r. c * '.T- ir .- ' - > 
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Figs. 3 and 4 are secti ,nal views illustrating alternative forms 

of press for use in accordance with the invention, 

'ig.5 is a section through an internal ply for use in making 

a hose with a double internal passage way, 

--iG«6 shows the resultant hose after curing, 

'ig.7 shows the resultant hose when expanded, 

Fii:s.8-10 are sectional views illustrating alternative fores 

of end closure, 

* ig.ll shows an appropriate form of former, 

rig. 12 illustrates the rr.o-lding of an assemblage round a 

forr.er, 

Figs»13A, 3 and C illustrate successive stages in the 
fabrication of a rubber former with embedded textile yams, 

fig. 14 illustrates the r^nufacture of a hose with reinforcing 
rubber rods and 

rig. 15 illustrates a hose with reinforcing fabric strips at 
it s edges. 

The hose shown in *ig.l, which i3 suitable for* uso as an 
inflatable bolster, consists sf an inner tube 20 of rubber, a 
series of surrounding plies 21 of rubberized fabric having longitu- 
dinally staggered joints 22 end an external abrasion resisting 
cover 23 of ruober. A- . rv-icstod in /ir.2, z'r. :* inner tube 20 of 
rubber, containing the achjri^n preventing -ingredient and either 
:cnr.ed as a tube or constituted by a strip sf rubber folded into 
tubular form with an overlap joint, is fed forward to form the 
innermost layer of a carcase as it travels forward. A strip 21 
of rubberized cloth is drawn frox a roll 2U of the cloth and 
folded around it to fora a ply having an overlap joint 22 which is 
staggered in relation to the joint (when present) on the tube. This 
procedure is repeated to apply in succession further cloth plies, 
using cloth of progressively increasing width and staggering the 
joints in successive plies. The outer covering of rubber is ther. 
applied, ihe carcase is then vulcanized, length by length, beiv;»cr. 
the top and bottorr. pistons 25 (>ig.3) of s halting press, edge 
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moulding bar S 26 being provided if desired. These need noc 
necessarily contact the outer edges of the hose as illustrated 
but can be used simply a3 spacers between the platens 25. 
When the inflatable structure is intended for use as a round 
hose, edge moulding bars 26 with concave inner faces' »ay be use 
in the press to ensure that the edges of the moulded structure 
will bo convex and that it will inflate to a circular hooo of 
uniform wall thickness. 

If the hose is requires to hove reinforced edge, and on 
extending f!„ 30 ot eoch edge additional. pUes 29 of rubberiz 
fabnc (Flg.4) or. superimposed upon the edges of the creese 
beneath the robber covering, „d the press »1 U inciude top and 
botto. edge Elding bars 27 1„ addition to the platens 25 and 
the moulding bars 26. 

If the length of cloth In a roll to Wficicnt t, ^,. Ui 
a f,U length of hose, each pl y be ^ up „, 
lengths of cloth ,*ed end to end .1th an overlap bias Joint at 

The reinforced edges, when provided, can be used for attac 
»ent to the hose of clawing plates for use in dragging the 
inflated boister forward or, in the case of a floating boo m . fo, 
supporting weight, anchor plates or the like. 

figs.5-7 she- the production of a hose 20 having u divided 
eternal passageway. In thla ca3 e the innermost pl y 31 l5 fo , a , 
as Shown in with ad „ C3lon 

as indicated at ». _ lh . finUnM ^ ^ ^ ^ 

mnennoot pi, constitutes an internal bulkhead. 

«*- the hose l, to be used as a pillow tank or bolster u- 

th. hose con b flattened after trying .„„ c lea,p 4 , y boUs ^ 
between M tal brackets, as shown l„ , r ^ ^ 

washers, a. an oHernatlv. to the us of mt * ind „ 
-•• 'lcs.9 and 10, the antl-.dh.alon materia! «, be fitted at t 



727582 



s:.do or che hose so that ail ?lics oeco , c vulcanized to C , t r.- 
ac the ends. In this co_c it ,ay be desirable to turn the 

fabric olios altcrrr tolv ->• .r / 

W °'" r — u (''1G.1C), or to orovide 

ccWiti mil •reinforcing plies 29 (H_ r .c, of rubberized fabric 
rCifVi CndS ° f th ° C2rc - ;e ™ -c an e„ d moulding bar in the 



press. 



.reference has already been made to the ,se of a former and 
a suitable former 34 i & shown in rig.li. ihe fomer has rounded 
edges 35 which ensure t.,at no sharp crises will be fonned at 
the cicz* of the tube 2. constituting the in:,,r,o=t ply U i z . U ) . 

f i t ~s.l3A, 3 and . illustrate the fcrxatUn of a rubber 
former having embedded textile yorns. ... shown, the yarns 3 6 
are laid on a sheet 37 of rub ,er, which is af,,n,,rds folded aroun 
the yarns and vulcanized. 

whir:: crca co z n - t . <-»ri -> - ^ - u 

.a-c. a. ..... _o C .^ 01 j v = innermost ply aa y also be 

avoided, as shown in :-i,.U, by including i, thu- structure to be 
cured longitudinal rod. 5tf o. vulcanized or .c,i-vulcanizcd rubber 
ir.o press includes concave cope .-.-.ouldins bars 2i. 

-harp creases can also oe avoided by incorporating in the 
interior of the carcase a sci-cured inner tube made up and test- 
ed -cj'cre it is incorpo.-at into the structure, ihe uue of a 
-2=i-curec- inner tcb-s prevents tne production o: sharp creases at 
t-.e c; os of the inn;.r.tost , A y sarin- vulcanization because the 

S3...1— cured I aver o* • - ■ •* • ^> .. x . r»» 

• J -^ *xov; co any appreciable extent. 

".ho .:_^r-.o of oe.-i-vjl— . ; — -^o- •.••i' - -• - , r - * 

°-- ~ JC -- —.-»t a„ £.;ucn as 

po.-ible of its resistance to the faction o. flow creo.es i= 
obtained, whilst it is still pos.ible to obtain a C ood bona at the 
overlap joint, and to the textile ply to which it is adhered. The 
cho.ee of exact degree of sci-cure for the optimum balance between 
tne,- conflicting retirements will depend on the nature of the 
individual rubDer ccaponi ti.-n in queoti.-n. 

shr.r- creasas can also re ••voided, as shown in fig.15, yy 
using an .r.vulcaniz ,6 flattened rubber t.,oo 39 ss the innenzo.-t 
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Ply and incorporating longitudinally extendin , fabric ^ 
within the edges of this cube. 3y the ,se of fabric having g 0od 
strength and elongation properties (e.g. staple nylon fabric) we 
can ensure that the fabric strips, which become bonded to the 
rubber tube, act ac fomera to give a finite radius of - curvature 
at tne edges and prevent subsequent cracking. 

reference has been made above to the use of plies of woven 
fabric wrapped with staggered longitudinal joints. As an 
alternative the plies nay consist of the ...ate,Ial Know, as tyre 
cord, i.e. a raoberize(i fabric haying aub5tantial warps ^ iiefct 

wefts which suffice on.y to hold the fabric together. , hen ^ 
^abric is used to aake the inflatable structure it is lapped 
-lically in strip fon, around a preformed inner tube of rubber 
or the like, or around a suitable flat fonr.er, in o-irs < 
OP rosing layers in which the warps extend helically in oo P osite 
Erections and incline to the axis of the structure at 
s.Vr.xi^ately t.-.e ideal an~le o: 54° 45*. 
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THE EMBODIMENTS OF THE OiVENTICH IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A method of manufacturing an Inflatable structure which is 

impervious to fluids and is built up of superposed pile, of rubberized 
fabric or other material which will cure and bond to an adjacent ply under 
heat and pressure, which method comprises curing under heat and pressure in 
a conveyor or similar press successive lengths of an assembly ccmatituted by 
the superposed plies, which are wrapped around one another with staggered 
joints, the assembly including between the opposed surfaces of tne innermost 
Ply a material which will prevent said opposed surfaces from oonding together. 

2. A method as claimed in claim 1, in which the innermost ply is a 

tube of rubber, polyvinyl chloride or other suitable thermoplastic material 
having no fabric reinforcement and the adhesion-preventing wterial is pro- 
vlded as a coating oo the interior of this tube. 

3- A method as claimed in ciaia 1 or 2, in which the assembly Includes 

an abrasion resisting cover. 

4. A method as claimed in claim 1, in which tns adhesion-preventing 

material is constituted by a withdrawable former disposed within ths assembly. 

A methou as claimed in claim in which a parting agent is provid- 
ed oetween the former and the innermost ply. 

6. A method as claimed la claim «. or in which the former is a strip 
of metal with rounded edges. 

7. A method as claimed in claim U, in which the former is a strip of 
vulcanized rubber. 

->• A method an claimed in claim '(, in which the former contains 

embedded textile yarns. 

A method as claimed in claim 1, in which tne pr ss Includes edge 
scalding oars . 
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10. A method as claimed in claim 9, in which the edge moulding bare 
nave concave inner faces. 

11. A metnod as claimed in claim 9 or 10, in which the preee includes 
up and bottom edge moulding bars for forming rib. at the edges of the inflat- 
able structure. 

12. A method as claimed in claim 1 or 2, in which the innermost ply is 
so shaped that the structure has an internal transverse bulJchead. 
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